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P. N. Span,1* Th. J. Benraad ,2 C. G. J. Sweep2 and A. G. H. Sm als1
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Immunocytochemical studies and mRNA m easurem ents have shown that the rat epididym is—like 
the rat prostate—expresses both rat steroid 5a-reductase isozym es, i.e. type I and IL So far, enzym e  
activity measurem ents in rat epididym is hom ogenates, however, do not support the presence of type
I 5a-reductase activity. Incubating hom ogenates of both tissues with a wide range of substrate  
concentrations, we were able to detect activity o f both isozym es in rat prostate and epididym is 
tissues at neutral pH. In rat prostate the am ount o f type I activity, as m easured by the J/max at pH 7,0, 
exceeds that of type II 5a-reductase 50-fold. The efficiency ratio, VmaJ K my o f the type I isozym e  
accounts for 25% of the total in  v ivo  potential activity. A possible anabolic role for the type I isozym e  
in rat prostate was thus surm ised. In rat epididym is the Fmax o f type I and type II 5a-reductase at 
pH 7.0 were similar. Com parison of the efficiency ratio VmaJ K m o f either isozym e in the rat 
epididymis, however, suggested that the type II isozym e would play the m ajor role in the 5a-re­
duction of testosterone at physiological concentrations and at neutral pH. The specific localization  
of the isozym es should be considered to allow for correct quantification of their in  v ivo  contribution  
to dihydrotestosterone form ation. Copyright ©  1996 E lsevier Science Ltd.
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INTRODUCTION
Dihydrotestosterone (DHT) is the major androgen 
formed by 5a-reduction of testosterone (T) in both 
androgen target- and non-target tissues [1]. The en­
zyme responsible for this conversion, 5a -reductase 
(5a~RED, EC 1.3.99.5), is membrane-bound.* NADPH  
dependent, and capable of 5a-reducing a number of 
other steroids with a 4,5 double bond and a 3-oxo- 
group [1].
To date, two subtypes of steroid 5a-RED with 
specific pH-optima and inhibitor sensitivities, desig­
nated type I and type II, have been described in both 
human and rat [2-7]. Their existence is well docu­
mented, but has found little rationality. The tissue 
specific expression and affinity constants of the 
isozymes has led investigators to propose an anabolic 
role for the type II isozyme, which is expressed in the
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prostate and other classical androgen target tissues, and 
a catabolic role for the type I isozyme, as it is amply 
detectable in liver tissue [7]. Both the human and rat 
type I isozymes have a broad pH-optimum of 6.0-8.0, 
whereas the type II isozymes have a pH-optimum of 
5.0-5*5 [5-7]. The rationale for the acidic pH-optimum 
of the type II isozyme has fascinated many researchers 
over the years. Recently, applying the efficiency ratio 
VmaJI<m to the question of pH-optimum for human 
5a-RED isozymes expressed in a Chinese hamster 
ovary cell line, it has been shown that the type II 
isozyme is capable of metabolizing physiological T  
concentrations most efficiently at pH 7.0. The acidic 
pH-optimum of the type II isozyme would be an 
artifact [8]. Both 5a-RED subtypes are now thus 
considered to operate at neutral pH.
We studied the 5a-reduction of T  in rat prostate and 
epididymis homogenates at pH 7.0 to gain insight into 
the contribution of both isozymes to DH T formation. 
In rat prostate both subtypes are present and their 
activities have been reported [7], In rat epididymis
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both  subtypes have also been described. The type II Protein levels were determined by a modification
isozyme is unequivocally present and its activity has of the method of Low ry et aL [12] against a standard
been described. T ype  I 5 a -R E D  has been detected 
immunocytochemically [1, 9] and by m RNA measure-
♦ %
m ents [7*10,11]. Enzym e activity measurements, 
however, do no t support type I activity in the rat 
epididymis [7 ,9 ,1 1 ] .  Because of this discrepancy 
between 5a -R E D  pro te in  and activity we investigated 
w hether type I activity could be found in rat 
epididymis homogenates at p H  7.0 using an in-depth concentration by isotopic dilution with non-labeled 
kinetic analysis of 5 a -R E D  activity in this tissue, with steroid in Pyrex culture tubes (borosilicate glass,
of bovine serum albumin (OPIRD 20/21 , Hoechst- 
Behring, M arburg, Germany). T h e  assay was modified 
for microtiter-plates and had a sensitivity of 25 ¿¿g per 
well.
5&-reductase assay 
Radiolabeled T  in ethanol was brought to final
the rat prostate as a control.
M ATERIALS AND METHODS
M aterials
[1 ,2,6,7 -3H ]T  (3.74 TB q/m m ol) and [la ,2a(«)- 
3I~I]17/?-hydroxy-5oi-androstan-3-one (D H T ) (2.00- 
T B q/m m ol) were purchased from Amersham 
(Amersham, U .K .). [ 9 , l l - 3H]5a-androstane-3a,17/?- 
diol (1.48 T B q/m m ol) was obtained from D u  Pont-
12 x 75 mm. Corning Inc., Corning, NY). Ethanol was 
evaporated under a mild nitrogen stream at room 
temperature. Incubation buffer (800 jul) was added and 
the tubes were pu t into a shaking water bath at 37°C 
at least lO m in before the start of the incubation to 
ensure the substrate was dissolved (97%). A tube with 
the homogenate (10-50 /.il) and the appropriate amount 
of cofactor (N A D PH , 2 m M  final concentration) was 
diluted to 200 /¿I with 150-190 ¿¿1 incubation buffer and 
kept on ice. T he  incubation was started by adding
N ew  England N uclear (Boston, MA). All radiolabeled 200 ¿¿1 of the homogenate and cofactor mixture to the
steroids were purified by high performance liquid pre-heated tubes with substrate [13]. After 10-30 m in
chrom atography (H P L C , see below) before use. T  was the incubation was term inated by adding 100 /il of 3 M  
purchased from Steraloids (Wilton, NH). Diethylether N aOH. T  metabolism was not allowed to exceed 15%
(p.a.), n -hexane (LiChrosolv) and 2-propanol (LiChro- 
solv) were purchased from  M erck (Darmstadt,
by varying enzyme am ount and incubation time. 
This Sot -reductase assay protocol was validated and
Germ any). All o ther chemicals used were of analytical optimized as reported in an earlier paper [13]. T o
grade.
Buffers
H om ogenization buffer consisted of 20 m M  phos­
phate (M erck), 1 m M  monothioglycerol and 0.25 M  
sucrose (M erck), p H  7.0. T h e  incubation buffer 
consisted of 200 m M  T ris  (2-am ino-2-hydroxy methyl- 
propane-1,3-diol, M erck) and  citric acid monohydrate 
(Merck), pH  4 .0 -8 .0  or p H  7.0, and 2 m M  N A D PH
tetrasodium salt (Merck).
Tissue preparation
extract metabolites, 4 m l of ice-cold diethylether was 
added, and the tubes were capped and shaken. T he  
water phase was frozen in an alcohol bath with dry- 
ice, the organic phase decanted and evaporated under 
nitrogen. Metabolites were dissolved in 100 /ul hexane 
for PIPLC.
H P L C
Metabolized steroids were separated on a Hibar 
LiChrosorb Diol-column (length 250 mm, 5 ¡x m, 
Merck), equipped with a guard column (Resolve Silica, 
Waters Corp., M ilford, MA). T h e  HPLC-system
W istar rats o f  7-13 weeks old (150-250 g) were killed included a Waters 610 Fluid U nit, a Waters 600E 
by decapitation and whole prostates and epididymides System Controller and a W aters U 6K  injector. T he
were removed, freed of adhering fat and placed into 
liquid nitrogen for transport. Tissues were kept at 
— 80°C or processed immediately. All subsequent 
procedures were perform ed on ice. Pooled tissues were 
thawed and m inced w ith  razor blades into small pieces.
isocratic flow of the mobile phase (hexane-propanol, 
96:4  v/v) was 1 .5m l/m in  at a pressure of 680 psi. 
Radioactivity was m onitored with a FloOne Beta 
Radiomatic A500 radio-chrom atography detector 
(Packard-Canberra Benelux, T ilburg , T he  Nether-
M inced  tissue was hom ogenized in ice-cold homogen- lands) with a 500 ¡¿1 cell and a liquid scintillation flow
ization buffer w ith a 7 ml Dounce tissue grinder of 1.5 ml/min (Aqua-Lum a, L um ac-L S C , Olen, Bel-
(Kontes Glass Co., V ineland, NJ, U .S.A .) with a loose gium). T he  counting efficiency for tritium  was 47%.
and a tigh t fitting pestle. T h e  homogenate was filtered T he percentage formation of D H T  and 5a-androstane-
twice th rough  nylon netting  of 50 and 140 mesh, 3a//? 17/3-diol was used to estimate 5a -R E D  activity,
respectively, to rem ove cell debris. By this procedure—  Overall experimental recoveries for T ,  D H T  and 5a-
w ithout centrifugation— a full homogenate with nuclei androstane-3a//?, 17/?-diol were 9 0 -9 3 % . 
and cytosol is obtained. T h e  pooled rat prostate
homogenate was diluted w ith  homogenization buffer to Calculation of enzyme characteristics
29.1 m g  protein /m l, while ra t epididymis homogenate Velocities were plotted against T  concentration, and
was diluted to 1.1 m g  protein/m l. K m and V mui were calculated using a non-linear
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regression procedure based on the M ichaelis-M enten 
equation on a PC  with the software-program Enzfitter.
(Table 1). T h e  efficiency ratio V imJ K m in the rat 
prostate at pH  7.0 was 7.68-1 O' 6 l/(m in 'm g protein) for 
A double reciprocal plot of the obtained estimated the type I and 21.3-10~6 l /(m in m g  protein) for the type 
initial velocities against substrate concentration was II  5a-R E D  subtype (Table 1); the total ratio
used. This L inew eaver-Burk plot appeared to be non­
linear only at high substrate concentrations. An
for 5a-R E D  activity at pH  7.0 in rat prostate homogen- 
ate was 29 .0T 0 "6 l/(min-mg protein). Almost 75%  of
Eadie-Scatchard  plot of velocity over substrate concen- this ratio was accounted for by the type II  and 25%  by 
tration against velocity was used for a more even the type I isozyme.
weighting of points [14] and was non-linear over Figure 1(B) shows the pH  dependency of 5a -R E D
practically the whole substrate concentration range activity in rat epididymis homogenate at a pH -range of 
tested. Tw o 5 a -R E D  enzyme activities with a different 4,0-8.0 with 1 ¿¿M T  as substrate. Highest enzyme
activity was found at pH  5.0, indicative of the presence 
of type II  5a-R ED . Activity was low at neutral pH. 
two 5a-R E D  characteristics were also assessed at p H  7.0
with a substrate range of 2 nM -3 .2  (ihA [Fig. 3(A)]. As 
in the rat prostate, a Lineweaver-Burk plot of the data 
was non-linear at high substrate concentrations
F max and K m could be calculated using the same non­
linear regression procedure with fitting to least squares, 
based on a M ichaelis-M enten  equation for
isozymes.
For the use of the VmaJ K m ratio as an index of 
potential enzyme activity one has to consider that
endogenous T  concentrations are m uch lower than the [Fig. 3(B)]. These data were also analyzed using an
K m o f  either 5a-R E D  subtype [15], Therefore applying Eadie-Scatchard plot of V / S  against V  [Fig. 3(C)]. 
K m » [ £ ]  in the M ichaelis-M enten  equation gives:
V
V,max
K
• m . 10
m
So, at physiological T  concentrations, the enzyme 
reaction velocity is proportional to .
8-
2 6-
RESULTS
In  this study we investigated the 5oc-RED character­
istics of rat prostate and epididymis homogenates. T he  
validity of the 5a -R E D  assay was checked and reported 
in an earlier paper [13]. W ith  this assay, the time course 
of the 5a-reduction of T  in these rat tissue homogen­
ates was linear and the enzyme stable for at least 30 min 
at 37°C with 2 m M  N A D P H . Therefore, the velocities 
m easured can be considered valid estimates of initial 
velocities.
In  rat prostate homogenate 5 a -R E D  activity was 
determ ined with a single substrate concentration of 
1 f iM  T  in the p H  range of 4 .0-8 .0  [Fig. 1(A)], T he  two 
pH -op tim a suggest the presence of two isozymes in this 
tissue as the type II  5 a -R E D  isozyme is primarily 
responsible for the 5a -R E D  activity at p H  5.0, whereas 
the type I isozyme has a broad pH -optim um  from 
6 .0-8.0. Enzyme activity for 5 a -R E D  was further 
established at p H  7.0 with substrate concentrations 
ranging from as low as 2 n M  to as high as 3 .2 /¿M 
[Fig. 2(A)]. A double reciprocal plot of these data was 
non-linear at high substrate concentrations [Fig. 2(B)]. 
F o r  a more even weighting of points, an 
Eadie-Scatchard  plot of V / S  against V  was used 
[Fig. 2(C)]. T h e  affinity constants of the subtype 
activities calculated from these plots were characteristic 
for the already established 5 a -R E D  isozymes: the mean 
was 752 n M  for the alleged type I isozyme and 
5.29 nM  for the type II. T h e  mean F max value of the 
type I was 50-fold higher than that of the type I I  
isozyme: 5.78 vs 0.113 pm ol/O nkrm g protein)
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Fig. 1 . p H -p ro f i le s  o f  5 a - r e d u c ta s e  ac t iv i ty  in (A) r a t  p r o s t a t e  
h o m o g e n a te  a n d  (B) r a t  e p id id y m is  h o m o g e n a te  in th e  p H  
r a n g e  4.5-8.0 w ith  2 m M  N A D P H  as c o fa c to r  a n d  1 / /M  T  as 
s u b s t r a te .  T h e  p H -p ro f i le  in  r a t  p r o s ta t e  su g g e s te d  th e  p r e s ­
ence  o f  th e  two e s ta b l ish e d  5a - r e d u c ta s e  iso zy m es ,  i.e. ty p e  II 
5 a - r e d u c ta s e  ac t iv i ty  a t  p H  5.0 a n d  ty p e  I 5a - r e d u c t a s e  f r o m  
p H  6 .0  to 8.0. In  th e  r a t  e p id id y m is  a  p H - o p t i m u m  was fo u n d  
a t  p H  5.0, in d ic a t iv e  o f  type  II 5 a - r e d u c ta s e  ac t iv i ty .
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Fig. 2. (A) E s t i m a t e d  in i t i a l  v e lo c i t ie s  ( F )  of 5 a - re d u c ta se  
a c t iv i ty  in  r a t  p r o s t a t e  h o m o g e n a te s  a t  p H  7.0 w ith  2 m M  
N A D P H  a n d  w i th  2 n M  to  3 .2 /¿M  T  as s u b s t r a t e  (S ). V alues 
a r e  m e a n  o f  tw o  d u p l i c a t e  a s sa y s  c a r r i e d  out on d if fe ren t  
days. (B) A  d o u b le  r e c ip r o c a l  p lo t  o f  th ese  d a ta  was n o n - l in ­
e a r  a t  h ig h  s u b s t r a t e  c o n c e n t r a t i o n s ,  (C) A n  E a d ie - S c a tc h a r d  
p lo t  o f  e s t i m a t e d  in i t i a l  v e lo c i t ie s  o ve r  s u b s t r a te  co n cen ­
t r a t i o n  ( V / S ) a g a in s t  v e lo c i ty  ( F )  in  r a t  p r o s ta t e  h o m o g e n ­
a te s  a t  p H  7.0. T h is  p lo t  g ives a  m o r e  even  w e ig h tin g  o f  p o in ts  
a n d  is n o n - l i n e a r .  I t  c o u ld  b e  d e s c r ib e d  by two en zy m e  
a c t iv i t ie s ,  a n  a l le g e d  ty p e  I  (— ) a n d  ty pe  I I  (...) 5 a - re d u c ta s e  
iso z y m e .  T h e  a b s c is s a  i n t e r c e p t s  give t h e  re sp ec t iv e  Fmaxs3
w h ile  th e  s lo p e  in d ic a te s
(Table 1). T he  V mJ K m ratio was 0.70-10"6 l/(min-mg 
protein) for the type I and 248’ 10” 6 l/(min*mg protein) 
for the type II 5a -R E D  subtype. T hus , in epididymis, 
only about 0.3% of the total V maJ K m ratio at pH  7.0 
was accounted for by the type I isozyme.
In  Fig. 4 the F max of the respective subtypes at 
pH 7.0 were compared w ith  the V mSLJ K m efficiency 
ratios at this pH  of bo th  isozymes in rat prostate and 
epididymis. T he relative am ount of isozyme activity 
present can be measured by the specific activity, F max; 
in rat prostate [Fig. 4(A)] a 50-fold higher V mM for the
type I isozyme was found than for the type II isozyme, 
in the epididymis [Fig. 4(B)] the specific activities for 
both isozvmes were almost equal. Nevertheless,y
measuring the potential in vivo  activity in the prostate 
as reflected by the efficiency ratio, [Fig, 4(A)],
it appeared that isozyme type I accounts for 25% of 
total enzyme activity at pH  7.0. In  the epididymis 
[Fig. 4(B)] the type II  isozyme was quantitatively 
responsible for 5 a -R E D  activity at physiological T  
concentrations and at neutral p H  (99.7%).
DISCUSSION
T he  assay employed in this paper has been validated 
in an earlier paper [13]. T h e  putative hysteretic behav­
ior of the isozyme, which would extensively hamper 
valid measurement of enzyme activity was only ob­
served at the acidic pH -op tim um  of the type II isozyme 
[13, 16]. With the work o f  T h igpen  el al. in mind, we 
measured both isozyme activities at neutral pH , as it 
was reported that the acidic pH -op tim um  of the type 
II isozyme was an artifact [8]. At neutral pH, we did 
not observe hysteresis [13]. Therefore , the enzyme 
activities we measured were valid estimates of initial 
velocity. T he  affinity constants established at pH  7.0 in 
the present study in rat prostate (752 and 5.29 nM) and 
epididymis (1397 and 3 .1 4 n M ) are characteristic for 
the type I and type I I  rat and hum an  steroid 5a-RED 
subtypes reported in literature [7, 8 ,13]. This strongly 
suggests that the non-linear plots found in rat prostate 
and epididymis homogenates can be attributed to these 
two isozyme activities. M oreover, as we measured 
isozyme activities at neutral pH  and applied a citrate 
buffer, in which negative cooperativity as observed in 
an acetate buffer was not exhibited, the present findings 
did not represent the negative cooperativity of the 
human type II  isozyme exhibited in the hyperplastic 
prostate at acidic pH  [16].
Classically, type I or I I  5 a -R E D  isozyme activities 
are detected by m easuring their specific pH-optima. 
T he  presence of type II  5 a -R E D  can indeed be 
assessed by the use of a pH-profile  as presented here for
T h e  enzyme characteristics obtained were typical for the rat prostate, where the peak at pH  5.0 indicates type
the type I and type I I  5 a -R E D  isozymes. T he  mean K  
values were 1397 and 3 .1 4 nM , respectively. T h e  Vi
I I  activity. T he  acidic pH -op tim um  of the type II 
5a-R ED  isozyme and the broad neutral pH-optimum 
values of the type I and I I  5 a -R E D  were similar; of the type I isozyme w ould indicate that the maximum
0.98 and 0.78 pm ol/(m in-m g protein), respectively velocities at pH  5.0 and p H  7.0 are a measure for,
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respectively, type I I  and type I 5a-R E D  isozyme 
activity. T h is  V max at optimal pH  has been used  to 
c h a r a c t e r i z e  type I and II  tissue specific distribution 
[17]. U sing  t h i s  definition, according to previous 
results [13] in  rat prostate, equal amounts of isozyme 
activities w ould  be found. However, as there is now 
growing evidence that the type II  isozyme does operate 
at neu tra l p H  [8], the  enzyme activity m easured at 
acidic p H  does not properly  reflect true type II  activity. 
In  a tissue w here considerable type I activity is present, 
like r a t  prosta te  [7], quantification of type II isozyme 
activity at neutral p H  is usually hampered. In  this 
paper a m e th o d  is described by which both isozyme 
activities can be assessed simultaneously. T h e  F max 
values at p H  7.0 of bo th  isozymes were quite different 
from  those m easured at optimal pH: the results for 
5a -R E D  enzyme activity in rat prostate homogenate 
w ould  indicate a major role for the type I isozyme 
(50-fold h igher F max). T h e  efficiency ratios, V maJ K m> 
indicate a p redom inant role of the type II isozyme in 
the ra t prosta te  at neutral pH . T he  type I isozyme, 
h o w e v e r ,  has a ratio which is still 25% of the total 
5a -R E D  efficiency ratio at pH  7.0.
T h e  pH -profile  of 5oc-RED activity in the rat epi­
didymis reveals minimal activity at neutral pH  and  high 
activity at p H  5.0. T h e  maximum activity found  at 
p H  5.0 far exceeds that found at p H  7.0, indicating that 
the  m ajor am ount of 5a -R E D  in this tissue m u s t  be 
a ttr ibu ted  to th e  type I I  isozyme. However, the activity 
at neu tra l p H  can be attributed to either subtype, 
depending  on the affinity constants at this pH . W hen  
similar am ounts of bo th  isozyme activities are present, 
detection of either subtype depends on the range of 
substrate concentrations used. At lower, physiological, 
concentrations a high affinity enzyme (type I I  5a- 
R E D ) will be found. At high concentrations the 
enzyme activity found will be largely attributable to  the 
type I 5 a -R E D . In  an earlier study [13] we were not 
able to detect type I 5 a -R E D  activity in rat epididymis 
homogenates as we used T  concentrations below 1 ¿¿M. 
However., incubating epididymis homogenates with 
h igher T  concentrations, we now did detect type I 
activity. T h e  similar specific activities, F niax, of type I 
and type I I  5 a -R E D  at p H  7.0 indicate the presence of 
similar am ounts of isozyme activities in this tissue. 
T h is  agrees w ith  results from immunocytochemical 
studies [9] and  with studies in which type I and  type
II  m R N A  content is quantified in rat epididymis tissue 
[7 ,10 ,11 ] . However, as the efficiency ratio V mAJ K m is 
a better indicator of potential 5a -R E D  activity [8 ,15], 
our results indicate that at pH  7.0 only approx. 0.3%  
of the total V maJ K m ratio is accounted for by the  type 
I isozyme. However, this type I isozyme is reportedly  
expressed in a small portion of the epididymis, th e  
initial segment [9]. A highly concentrated expression in  
a specific segment could—notwithstanding our results 
presented in this paper—imply a significant con tri­
bution of this isozyme to D PIT  formation. O ur results 
mark the intricacies when comparing im m unocyto­
chemical studies, 5a-R E D  m R N A  m easurem ents an d  
5a-R E D  activity measurements in rat epididymis, even 
more so as immunocytochemistry and m R N A  m easure­
ments semi-quantitatively detect the presence o f  
enzyme and not enzyme activity per se.
T he role of the type I isozyme has been described as 
catabolic as it is amply found in liver tissue [7]. 
However, the presence of the type I 5 a -R E D  isozyme 
in the rat androgen target tissues prostate an d  
epididymis suggests an additional role for this subtype. 
O n the other hand, considering the rather high affinity 
constant, the type I isozyme will only be active at h igh  
concentrations of T  in the microenvironment of th e  
isozyme. As all prostatic rat steroid 5 a -R E D  activity is 
reportedly located in the nucleus [ 18—203, one can 
hypothesize that the type I isozyme could therefore be  
active when T  accumulates in the nucleus,, e.g. due to 
binding to the androgen receptor [21,22]. As th e  
V maJ K m ratio of the type I isozyme still contributes 
substantially to the total potential in vivo  5 a -R E D  
activity, an anabolic function for this subtype in ra t  
prostate is plausible. In rat epididymis distinct 5 a -  
R ED  activities have been detected in the nucleus an d  
microsomes [23-25]. Immunocytochemical studies 
suggest a microsomal localization of the type I isozyme 
[9]. Accumulation of T , necessary for the type I 
5a-R E D  to be active in the rat epididymis, should thus  
occur in the cytoplasm. T he  role of the type I isozyme 
in this tissue is therefore different from that in th e  
prostate, even more so as it is reportedly confined to th e  
initial segment of the epididymis [9].
In summary, we present here evidence for type I 
5a-R E D  activity in rat epididymis homogenates in 
addition to the well established type I I  activity, T h e  
non-linear plots of 5a-R E D  activity we found in ra t
T able  1 . E n z y m e  characteristics o f  type  I  a n d  I I  S ol- R E D  in rat prosta te  and epididym is homogenates a t p H  7 .0
Tissue
Prostate
Epididymis
Type I Type II
VY max
(pmol/(miivmg 
protein) (SEM))
V, m
Km
(nM (SEM))
(-1 0 -6  l/(min-mg 
protein))
Vr mux
(pmol/(min-mg 
protein) (SEM))
V mux IK mKm
(nM (SEM))
(•10  6 l/(min-mg 
protein))
5.78 (0.09) 
0.980 (0.16)
752 (32.5) 
1397 (539)
7.68
0.70
0.113 (0.02) 
0.780 (0.03)
5.29 (1.85) 
3.14 (0.41)
21.3
248
Values are mean of two duplicate measurements with SEM  (n =  4 ) carried out on two different days.
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Fig. 3. (A) E s t i m a t e d  in i t ia l  v e lo c it ie s  (V )  o f  5 a - r e d u c ta s e  
a c t iv i ty  in  r a t  e p id id y m is  h o m o g e n a te s  a t  p H  7.0 w ith  2 m M  
N A D P H  as c o fa c to r  a n d  2 n M  to  3,2 T  as s u b s t r a t e  (S) .  
V alues  a r e  m e a n  o f  tw o  d u p l i c a te  assays  c a r r i e d  o u t  on  
d if fe re n t  days, (B) A d o u b le  r e c ip r o c a l  p lo t  o f  th ese  d a t a  w as 
n o n - l in e a r  a t  h ig h  s u b s t r a t e  c o n c e n t r a t io n s .  (C) A n 
H a d ie - S c a t c h a r d  p lo t  o f  e s t im a te d  in i t i a l  ve loc it ies  over  
s u b s t r a t e  c o n c e n t r a t io n  ( V / S )  a g a in s t  ve loc ity  (V)  in  r a t  
e p id id y m is  h o m o g e n a te s  a t  p H  7.0. T h is  p lo t  cou ld  b e  d e ­
s c r ib e d  by  tw o  e n z y m e  ac t iv i t ie s ,  a n  a l leg e d  ty p e  I (— ) a n d  
ty p e  I I  (...) 5 a - r e d u c ta s e  iso z y m e .  T h e  a b sc is s a  in te r c e p t s  give
th e  r e s p e c t iv e  Fmaxs, w h ile  th e  s lo p e  in d ic a te s  ~ K m- i
prostate and epididymis homogenates at neutral p H  
could be adequately explained by the presence of two 
isozymes with affinity constants characteristic of the 
type I and type I I  isozymes. In  rat prostate the 
presence of both isozymes is undisputed  and this tissue 
can thus serve as a control for the results presented here
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Fig. 4. S a -R e d u c ta s e  ty pe  I  a n d  ty p e  I I  iso z y m e  activity  in 
(A) r a t  p r o s t a t e  a n d  (B) r a t  e p id id y m is  h o m o g e n a te s  as 
m e a s u r e d  b y  th e  (so lid  b a r s )  o r  VmaJ K m r a t io  (open
b a r s )  a t  p H  7.0. E a c h  e n z y m e  q u a n t i f ic a t io n  m e th o d  would 
in d ic a te  a  d i f f e r e n t  isozym e a c t iv i ty  r a t io  in  these  tissues.
for the rat epididymis. T h e  results obtained for the type
I activity in the rat prostate indicate a possible anabolic 
role for this subtype. Although the V max in the 
epididymis indicates similar amounts of type I and type
II  5 a -R E D  activity at neutral pH , almost all potential 
in vivo  5 « -R E D  activity 3 as determ ined by the 
efficiency ratio V maJ K mi is probably attributable to the 
type II  isozyme. T he highly segmental expression of 
the type I isozyme in the epididymis should be 
considered to allow for correct quantification of its 
in vivo  contribution to D H T  formation.
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